Two groups of undergraduates received simulated amnesia instructions that either informed them how amnesics perform on memory tasks (informed; n = 11) or did not inform them about how amnesics perform on memory tasks (uninformed; n = 9) . A third group received no such instructions (control; n = 9). Performance on a negative priming task revealed that both malingering groups displayed significantly less negative priming as compared to the control group. Possible reasons for these results are discussed.
In the present study we wanted to test the hypothesis that one potential characteristic of someone who is malingering is that they have difficulty inhibiting irrelevant information. We chose the negative priming task as a measure of inhibitory control (Koshino, Boese, & Ferraro, 2000) . Negative priming is operationally defined as a phenomenon in which reaction time (RT) is slower to a target stimulus that was a distractor on a previous display when compared with a target that is unrelated to the previous display. Many tasks have been used to investigate negative priming, and these include identification (identity negative priming), in which participants select a target based on one stimulus dimension (e.g., color) and then respond to the identity of the target (Tipper, 1985) , and localization (spatial negative priming) , in which participants select a target based on identity and respond to its location (Tipper, Weaver, & Houghton, 1994) . There is also evidence that negative priming decreases as work load (or attentional resource activity) increases (Engle, Conway, Tuholski , & Shisler, 1995) , suggesting that inhibition may be a result of differences in controlled resource allocation rather than an inefficient inhibitory mechanism.
If simulated malingering is associated with deficits in the ability to inhibit irrelevant information, we expect the two simulated malingering groups to show problems in their negative priming performance . Conversely, we expect adequate negative priming in the control group. Thus, a significant group main effect is predicted when examining negative priming performance. It is also important to note that to date there is no evidence to suggest how real amnesics would perform on a negative priming task. One might then question the utility of the present study, suggesting that it would be more relavant to study negative priming in real amnesics first before examining it in those pretending to be amnesic (those instructed to malinger). Although we do not disagree with this assumption , testing real amnesics is beyond the scope of the present paper. Also, there is a rich empirical and theoretical history testing amnesics and simulated amnesics on indirect tests of memory. In general, amnesics perform as well as controls on such indirect tests and several indirect tests have been advocated for detecting real amnesia from malingered amnesia. Our goal was to employ a test common to cognitive psychology but yet to be examined in either malingered or real amnesia, attempting to see what relevance this test may ultimately have in detecting malingered amnesia. We know how normals perform on the negative priming task (i.e. , Koshino et aI. , 2000) and we are going to use this performance as a potential index regarding how amnesics may ultimately perform on this task. To do so we are employing techniques that have been shown to discriminate individuals instructed to simulate amnesia from those who are not instructed to malinger. If this manipulation is successful (i.e., replication of Horton et aI., 1992) , and to the extent that the negative priming performance of individuals instructed to simulate amnesia differs from individuals given normal instructions, then the present study is a first step in the direction of revealing how genuine amnesics may ultimately perform on the negative priming task.
Method

Subjects
Twenty-nine undergraduates were randomly assigned to one of three groups. Across the three groups, the mean age was approximately 20 years and the mean level of education was approximately 14 years.
Procedures and Materials
We followed as closely as possible the procedures, instructions, and materials of Horton et al. (1992) . Once a subject came to the laboratory, he or she was shown 16 words (M number of letters = 7.38 , SO = .50, range = 6-8 letters) one at a time (each for a duration of 3 s) on a computer screen . Once the 16 words were presented , and depending on which group the subject was randomly assigned to, he or she received instructions to simulate amnesia or no such instructions. These instructions were taken from and presented verbatim from Horton et al. (1992, p. 351) . One of the two groups that received the simulate amnesia instructions (see Appendix for instructions used) was further instructed about how amnesics perform on a variety of memory tasks. This group was called the informed amnesia group. The second group that was instructed to simulate amnesia was not provided any additional information about how amnesics perform on memory tasks. This group was called the uninformed group. The third group received no instructions of any kind other than being told that" You will be shown some words to remember and will also take part in a computer-controlled experiment.
Let's begin." This group was called the control group.
Once the 16 words were presented, members of the control group were immediately shown a list of 32 items on a 2-column page, with 16 items per column. Of these items, 16 wem the words previously presented on the computer, 16 were additional items not shown (M number of letters = 7.31, SO = .48, range = 6-8 letters). The three initial letters of each item were deleted and a space lNas substituted for these letters. Control group subjects were instructed to fill in the three missing letters. Subjects in the informed and uninformed groups were first given instructions and then the page of 32 items. All groups were instructed that they should spend no more than 15 s on each of the 32 items. A stop watch was used to time the 15 s. No explicit instructions were given to the subjects as to how they should spend their time on the list, again following what Horton et al. (1992) did in their study.
When finished with this task, participants were given a blank sheet of paper and asked to recall as many of the 16 words that they had previously seen on the computer screen. This task took approximately 5 minutes. When done with the surprise free recall task, they then participated in a 5-min negative priming experiment.
The negative priming task included 68 control trials and 68 critical trials and has been used extensively by the senior author (Ferraro & Dukart, 1998; Ferraro, Jones, & McManus, 1996; Ferraro & Okerlund , 1996; Ferraro, Wonderlich, & Johnson, 1997; Koshino et aI., 2000; Sturgill & Ferraro, 1997) . Subjects were told that they would see two letters appear on the screen, one in uppercase and one in lowercase (e.g., C-b). They were further told that they should respond to the uppercase letter. Thus, if the uppercase letter appeared on the left side of the display (C-b), subjects were instructed to press the "1" key on a standard computer keyboard with the index finger of their left hand as fast and as accurately as they could. If the uppercase letter appeared on the right side of the display (a-X), they were instructed to press the "0" key on a standard computer keyboard with the index finger of their right hand as fast and as accurately as possible. Thus, the uppercase dimension of the two-letter display was the relevant dimension on which subjects were to base their responses. The lowercase dimension, conversely, was the irrelevant dimension on which subjects were to base their responses. On critical trials, the irrelevant letter changed case and was now relevant. Thus, if the display on trial n was A-c, the display on trial n+ 1 would be C-f. This is considered a critical trial because on trial n, subjects must attend to the uppercase letter while at the same time inhibiting the lowercase letter. If the unattended letter on trial n becomes relevant on trial n+ 1, there is typically an increase in response time (RT) which presumably reflects a subject's ability to adequately inhibit irrelevant information (Engle et aI., 1995) . This increase in RT across critical and control trials (critical -control) is termed negative priming. On control trials, there is no such relationship across successive trials. On control trials for instance, trial n might be V-a, while trial n+ 1 might be p-K. Performance across successive control trials often reveals no increase in RT from trial to trial.
Thus, increases in critical trial RT (as compared to control trial RT) would be indicative of standard negative priming. No difference between critical and control trial RT, or a decrease in critical trial RT (as compared to control trial RT) would indicate potential problems regarding inhibiting irrelevant information.
Results
Manipulation Check
We first examined whether our replication of Horton et al. (1992) was successful. Consistent with Horton et aI., we performed a 3 (group: informed, uninformed, control) x 2 (item: baseline, target) mixed factor analysis of variance (ANOVA) on the number of target and baseline items completed. Number of words completed served as the dependent variable.
This ANOVA resulted in a main effect of group, F(2, 52) = 15.55, p < .01, power = .99, and a main effect of Item, F(1, 52) = 18.22, P < .01, power = .98. These main effects were qualified by a Group x Item interaction, F(2, 52) = 27.13, P <. 01, power = 1.00. This interaction examined item performance at each group level and revealed three important observations. First, the informed group completed more target words (M = 12.55, SO = 2.25) than baseline words (M = 5.64, SO = 3.44), ~20) = 5.57, P < .01. Second, the uninformed group completed more baseline words (M = 7.11, SO = 3.92) than target words (M = 2.33, SO = 2.60), ~16) = 3.08, P < .01. Third, the control group completed more target words (M = 13.22, SO = 1.64) than baseline words (M = 5.67, SO = 2.74), ~16) = 7.12, P < .01 . Consistent with Horton et al. (1992) , both the control and informed simulated amnesia groups completed more target words than baseline words, while the uninformed group showed the opposite pattern (completed more baseline words than target words). Number of target words completed did not differ across the control and informed groups, nor did the number of baseline words completed differ across the three groups.
With regard to the surprise free recall, the control group (M = 8.44, SO = 1.81) recalled more items than either the informed (M = 7.64, SO = 3.88) or uninformed (M = 5.56 , SO = 2.46) groups, although these differences were not significant, F(2, 26) = 2.33, P = .117.
Negative Priming
The main interest in the present paper was the negative priming data. We did not analyze errors, as all groups were at least 95% accurate or higher. In general, slower RTs were associated with more errors, however, reducing any potential speed-accuracy trade-off issues. We first performed an omnibus ANOVA, which was a 3 (group: informed, uninformed, control) x 2 (trial type: critical, control) mixed ANOVA, using mean RT performance across critical and control trials as the dependent variable . This resulted in a nonsignificant main effect for group, F(2, 52) = .247, P = .78, a nonSignificant main effect of trial type, F(2, 52) = .246, P = .62, and a nonsignificant interaction, F(2 , 52) = .73, P = .49. Despite these results, the informed group responded slower on control trials (M RT = 509 ms, SO = 42) than critical trials (M RT = 491 ms, SO = 32).
Likewise the uninformed group also responded slower to control trials (M RT = 497 ms, SO = 48) than critical trials (M RT = 481 ms, SO = 49). Only the control group was slower on critical trials (M RT = 501 ms, SO = 61) than control trials (M RT = 486, SO = 55).
Next, and more importantly for the present paper, we examined these (critical -control) RT differences, using this score as the dependent variable. Recall that if the (critical -control) RT difference is positive, then the implication is that the person can adequately inhibit irrelevant information. Conversely, if the (critical -control) RT difference is zero or negative, then the implication is that the person has problems inhibiting irrelevant information.
Both simulated amnesia groups showed problems in their negative priming performance. The (critical -control) difference was -18 ms (SO = 12) in the informed group and -16 ms (SO = 12) in the uninformed group. The control group showed adequate negative priming and their (critical -control) RT difference was +15 ms (SO = 11). A one-way ANOVA supported this observation , F(2, 26) = 23.99, P < .01. The informed and uninformed groups did not differ (p > .87), but the control group was significantly different from both the informed and uninformed (ps < .01) groups.
Discussion
Undergraduates were instructed to simulate amnesia and received instructions (see Horton et aI., 1992 ) that either informed them about amnesia and memory performance or did not. A third group received no instructions of any kind related to amnesia or memory. This instructional manipulation replicated certain components of Horton et al. (1992) . Subjects instructed to simulate amnesia (malingerers) had problems inhibiting irrelevant information, as indexed by their performance on the negative priming task. The control group, which received no such malingering instructions, displayed adequate negative priming, suggesting that they were able to inhibit irrelevant information successfully. Subjects in the two simulated malingering groups were not specifically told how amnesics do on the negative priming task because no such studies currently exist in the literature that have tested the performance of amnesics on the negative priming task. Thus, the poor performance of the two simulated malingering groups could have been caused by the subjects in each group assuming that amnesics would most likely perform poorly on the negative priming task.
Alternatively, the negative priming task could be viewed as a forcedchoice type of task in which the subject must make one decision at the expense of another. In essence, they must divide their limited attentional resources when making such a forced-choice type of task. There is some evidence (Martin, Bolter, Todd, Gouvier, & Nicholls, 1993 ) that naive malingerers tend to score below chance levels on forced-choice tasks. Additionally, the naive malingerers in Martin et al. (1993) were not told how amnesics typically perform on forced-choice tasks. Our malingerers were also not told how amnesics perform on the negative priming task. Although our two malingerer groups performed at a 95% correct level, they still both did poorly on the negative priming task in comparison to the control group. Finally, our simulated malingerer groups could have shown negative priming problems because their attentional system had been divided between external information processing and maintaining and monitoring a strategy that involved generating a consistent level of suboptimal performance. This view is also in line with the information detailed above regarding force-choice types of tasks.
Although the present results suggest that our simulated malingerers had difficulty inhibiting irrelevant information (likely because of an attentional resource allocation issue), various shortcomings and alternative interpretations of the data should be addressed. First, all participants were college undergraduates who had no financial interest in pretending to be amnesic or in having a history of head injury or related disorder. Second, we tested only 29 subjects. A larger, more diverse, sample would be appropriate. Our power to detect differences was also relatively high . Third , because we did not show group differences in error rates (recall that all groups were 95% or better accurate Qn the negative priming task), the observed RT differences across groups may alternatively reflect a purposeful strategy. Responses based on purposeful strategy, rather than negative priming problems, would most likely reflect intact self-regulation.
In any event, our malingering groups displayed poorer negative priming performance, in comparison to a control group. The demands of the negative priming task, coupled with the simulated malingerers likely devoting more attentional resources in avoiding the correct answer (or maintaining and monitoring a strategy that involved generating a consistent suboptimal level of performance), likely influenced the results obtained. Future research should be directed at determining additional factors that affect how simulated malingerers process information and how these results could be adapted to real-life situations. Additionally, now that this negative priming effect has been displayed in individuals who were instucted to simulate amnesia, further study should include actual amnesics. As with tests of implicit memory (Horton et ai., 1992) , the use of negative priming tasks like the one used in the present study may be useful in distinguishing between actual and malingered amnesia.
poorly on memory tests, this is in fact only partly true. Specifically, on a word completion test, amnesics perform exactly like people who do not suffer from any memory disorders. Thus, when we score their performance on a word completion test, we find that both amnesics and people with normal memory write in additional letters for many of the words which they had just studied. In this way, amnesics are revealing quite normal memory for the list of words which they have just studied.
In contrast to this, amnesics perform very poorly on a recall test, when compared to people with normal memory. Thus, when an amnesic is simply asked to write down all the words which he has just studied, he is likely to write down few, in any, of these words. Now that you know this information about how amnesics actually perform on words completion and recall tests, I am now going to give you each of these two tests. Your task is to perform each test as if you were really amnesic. Thus, on the word completion test which you will be asked to do next, you should write in several of the words which you have studied. Essentially, you should perform like a person with normal memory, since such people perform the same as amnesics on this test. On the recall test, which you will be asked to perform later, you should again perform like an amnesic. That is, you should recall very few, if any, of the words that you studied.
Please note that these special instructions will seem to contradict those which I will give you later. Nevertheless, it is very important to us that, no matter what other instructions I read to you , you are to follow these special instructions which I have just given to you. Do you have any questions about these instructions?
We will now move on to the remaining tasks.
Uninformed Simulated Amnesia Group
Before we go on to the second task, there is one other important instruction which I would like you to attend to carefully. I will be giving you two additional tasks to perform.
The first task is known as a word completion test. As I will describe just before you do this test, you will be given a page showing the first three letters of several words. Your task will be to write in additional letters to form a word.
What is important for you to know about this task is that half of the words you will see are the same words you have just studied. The other half are words which you have not seen in this experiment. You will probably find that the words you have just studied will be much easier to complete with additional letters than the words you have not previously studied.
The final task which you be asked to perform is a recall test. I will simply ask you to write down all the words that you can remember from the study list.
The purpose of this experiment is somewhat unusual. We would like you to perform both the word completion and the recall test exactly like a person suffering from amnesia. That is, based on what you write down on the word completion test and recall test, I want you to try to convince me that you suffer from amnesia for the list of words you have just studied.
Please note that these special instructions will seem to contradict those which I will give you later. Nevertheless, it is very important to us that, no matter what instructions I read to you, you are to follow these special instructions which I have just given you.
Do you have any questions about these instructions?
